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ABSTRACT: 

PROBLEM TO BE SOLVED: To make control of frosting on a front fringe part of 
a fin compatible with attainment of high fin efficiency in a non-frosting 
state . 

SOLUTION: This heat exchanger has a heat transfer pipe 3 disposed biasedly 
to a rear fringe 2Ab of a fin 2A. Further, a first plane part 11 passing a 
center of the heat transfer pipe 3 and extending in a widthwise direction of 
the fin and a plurality of cut-and-erected parts 4, 4... located on both sides 
of a lengthwise direction of the fin with regard to the first plane part 11 and 
extending in the lengthwise direction of the fin are provided in a position 
more biases to a front fringe 2Aa than the heat transfer pipe 3. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the heat exchanger of 

a cross fin mold. 

[0002] 

[Description of the Prior Art] The so-called cross fin type it was made to make heat 
exchange perform between these refrigerants that circulate the inside of the above- 
mentioned heat exchanger tube as the style of cooling by attaching the fin of two or more 
sheets conventionally towards the direction which intersects perpendicularly with 
receiving a heat exchanger tube as a heat exchanger for air conditioners, and circulating a 
cooling wind towards a trailing-edge side from the first transition side of this fin of heat 
exchanger is used widely. 

[0003] By the way, when this heat exchanger was used as a heat exchanger for exterior 
units and the OAT fell at 0 degree C or less at the time of heating operation of winter, 
there was a problem that produced frost on a fin front face, airflow fell to it by the 
increment in a draft resistance, and heating capacity fell to it. And as one effective means 
for solving the problem resulting from the frost to this fin, the technique which 
eccentricity of the heat exchanger tube is carried out to a trailing-edge side rather than the 
center position of the fin cross direction, it is arranged to a fin, and the fin efficiency by 
the side of fin first transition is reduced intentionally, and controls frost is known so that 
it may be indicated by JP,61-161569,U. In addition, since a fin first transition part is a 
part which frost tends to produce while high efficiency of heat transfer is acquired 
according to the first transition effectiveness, a heat exchanger tube is arranged off center 
to a fin trailingredge side in this way for reducing the fin efficiency of this first transition 
part by keeping away a heat exchanger tube from fin first transition. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it is made to reduce the fin 
efficiency of the first transition part of a fin from a viewpoint of frost control in this way, 
in the condition that frost has not arisen, the heat exchange capacity of a heat exchanger 
will decline a fallen part of the fin efficiency of the above-mentioned fin first transition 
part. Moreover, as a result of reducing the fin efficiency of a fin first transition part, the 
defrosting effectiveness fell at the time of defrosting when frost arises into this first 
transition part, and there was also a problem that defrosting operation time became long. 
[0005] Then, the invention in this application is made for the purpose of offering the heat 
exchanger which enabled it to aim at the reservation of airflow and the improvement in 
defrosting effectiveness in the condition of having produced frost while reconciling 
control of frost of a fin first transition part, and reservation of the high fin efficiency in 
the condition of not frosting. 
[0006] 



[Means for Solving the Problem] In the invention in this application, the following 
configurations are adopted as a concrete means for solving this technical problem. 
[0007] Fin 2A is attached in the direction which intersects perpendicularly with receiving 
a heat exchanger tube 3 in invention of the 1st of this application. In the heat exchanger it 
was made to circulate a cooling wind towards the trailing-edge 2Ab side located in the 
other end from the first transition. 2 Aa side located in the end of the cross direction of this 
fin 2A While carrying out eccentricity of the above-mentioned heat exchanger tube 3 to 
the above-mentioned trailing-edge 2Ab approach and arranging it rather than the center 
position in the cross direction of the above-mentioned fin 2 A The 1st flat part 1 1 which 
consists of flat sides of the predetermined width of face prolonged crosswise [ this / fin ] 
corresponding to the straight line L prolonged crosswise [ fin ] through the core of this 
heat exchanger tube 3 to the above-mentioned first transition 2Aa approach part rather 
than the above-mentioned heat exchanger tube 3 in the above-mentioned fin 2A, It is 
characterized by the thing of the plurality which is located in the both sides of the fin die- 
length direction to this 1st flat part 11, respectively, and is prolonged in this fin die-length 
direction which louvering was carried out and was established for 4, 4, and .. 
[0008] In the heat exchanger which starts the 1st above-mentioned invention in invention 
of the 2nd of this application The above-mentioned louvering is carried out. in the fin die- 
length direction, while adjoins and it can set to a heat exchanger tube 3 side — the above- 
mentioned louvering is carried out and it can set to the heat exchanger tube 3 side of fin 
die-length direction edge 4a of 4, and another side -- between fin die-length direction 
edge 4a of 4 While forming the 2nd flat part 12 which consists of flat sides which extend 
crosswise [ fin ], it is characterized by setting up the dimension W in the fin die-length 
direction of this 2nd flat part 12 so that it may be set to "W>=D/2", when the outer 
diameter of the above-mentioned heat exchanger tube 3 is set to D. 
[0009] 

[Effect of the Invention] In the invention in this application, the following effectiveness is 
acquired by considering as this configuration. 

[0010] ** The heat exchanger concerning invention of the 1st of this application While 
carrying out eccentricity of the above-mentioned heat exchanger tube 3 to the above- 
mentioned trailing-edge 2Ab approach and arranging it rather than the center position in 
the cross direction of the above-mentioned fin 2 A The 1st flat part 1 1 which consists of 
flat sides of the predetermined width of face prolonged crosswise [ this / fin ] 
corresponding to the straight line L prolonged crosswise [ fin ] through the core of this 
heat exchanger tube 3 to the above-mentioned first transition 2Aa approach part rather 
than the above-mentioned heat exchanger tube 3 in the above-mentioned fin 2A, The 
plurality which is located in the both sides of the fin die-length direction to this 1 st flat 
part 11, respectively, and is prolonged in this fin die-length direction carried out 
.louvering, and 4, 4, and .. are prepared. 

[001 1] Therefore, by the above-mentioned heat exchanger tube 3 being arranged off 
center by trailing-edge 2Ab approach rather than the center of the fin cross direction of 
the above-mentioned fin 2A, as compared with the case where this heat exchanger tube 3 
is arranged in the center section of the fin cross direction, the fin efficiency of this 
trailing-edge 2Ab part will be low, and the frost to this first transition 2Aa part will be 
controlled so much. 

[0012] The heat transfer engine performance high as the whole fin 2 A will be secured 



because decline in the fin efficiency of the first transition 2Aa part by having arranged 
the above-mentioned heat exchanger tube 3 off center to the trailing-edge 2Ab approach 
of the above-mentioned fin 2A carries out the above-mentioned louvering to a first 
transition 2Aa approach part, prepares 4, 4, and .. and, on the other hand, raises a surface 
heat transfer rate rather than the above-mentioned heat exchanger tube 3, and the heat 
exchange capacity in the condition of not frosting will be maintained good. 
[0013] furthermore, the thing which louvering was carried out and was established [ 
above-mentioned ] for 4, 4, and .. the time of heating operation — this louvering — 
carrying out - 4, 4, and .. a part — frost - being generated - being easy — removal of this 
frost that carried out louvering and that was produced in 4, 4, and .. is needed. In this 
case, although this louvering is carried out, this louvering of the defrosting of 4, 4, and .. 
is carried out from the above-mentioned heat exchanger tube 3 side and it is performed 
by heat transfer to 4, 4, and In this case, since it is arranged so that this louvering may 
be carried out and 4, 4, and .. may be located in those both sides to the 1st flat part 1 1 of 
the above The path length of the above-mentioned heat transfer path which carries out 
louvering and results in 4, 4, and through this 1st flat part 1 1 For example, as compared 
with the case where this 1st flat part 1 1 is not formed, but carry out the above-mentioned 
louvering from the above-mentioned heat exchanger tube 3 like [ when louvering is 
carried out and 4, 4, and .. are continuing / above-mentioned / in the fin die-length 
direction ], and heat transfer is bypassed and carried out to the 4, 4, and heel side of .., it 
becomes short as much as possible. Therefore, above-mentioned each louvering is carried 
out from the above-mentioned heat exchanger tube 3, heat is efficiently transmitted by 4, 
4, and .., each louvering is carried out, frost of 4, 4, and is removed [ above-mentioned ] 
more quickly, and compaction of defrosting time amount can be aimed at so much. 
[0014] ** According to the heat exchanger concerning invention of the 2nd of this 
application, in addition to the effectiveness of a publication, the following characteristic 
effectiveness is done so by the above-mentioned **. The above-mentioned louvering is 
carried out. that is, in this invention, in the fin die-length direction, while adjoins and it 
can set to a heat exchanger tube 3 side — the above-mentioned louvering is carried out 
and it can set to the heat exchanger tube 3 side of fin die-length direction edge 4a of 4, 
and another side - between fin die-length direction edge 4a of 4 While forming the 2nd 
flat part 12 which consists of flat sides which extend crosswise [ fin ], the dimension W 
in the fin die-length direction of this 2nd flat part 12 is set up so that it may be set to 
" W>=D/2 M , when the outer diameter of the above-mentioned heat exchanger tube 3 is set 
toD. 

[0015] therefore, the above-mentioned louvering of the above-mentioned fin 2 A — 
carrying out — 4, 4, and .., although the path area of the cooling style by the frost will 
decrease as for a theory top and a draft resistance will become large, if frost is produced 
into a part The above-mentioned louvering is carried out in this invention. 4, 4, and .. 
rather than the above-mentioned heat exchanger tube 3 A first transition 2 Aa approach 
part, Namely, it is prepared in the part with few [ from the first ] amounts of ventilation, 
and adds to there being little reduction of this amount of ventilation that carries out 
louvering and that is depended also for producing frost in 4, 4, and .. A heat exchanger 
tube 3 side carries out louvering, and the heat exchanger tube 3 side of 4, 4, .., another 
side carries out louvering. While adjoining in the fin die-length direction Between 4, 4, 
and .., The amount of ventilation in this part is most secured in the part with many [ a 



draft resistance / a draft resistance is low and ] amounts of ventilation by the 2nd small 
flat part 12 of the above of the draft resistance set up so that the width method W might 
be set to "W>=D/2 M , when the outer diameter of the above-mentioned heat exchanger 
tube 3 was set to D being formed. Namely, as these synergistic effects The above- 
mentioned louvering is carried out and sufficient amount of ventilation is secured 
irrespective of the frost to 4, 4, and .. 
[0016] 

[Embodiment of the Invention] Hereafter, the heat exchanger concerning the invention in 
this application is concretely explained based on a suitable operation gestalt The heat 
exchanger 1 concerning the operation gestalt of the invention in this application is shown 
in drawinR 1 . This heat exchanger 1 is equipped with two or more heat exchanger tubes 3 
and 3 and ..• which penetrated the fin 2 and this fin 2 which consist of flat thin strips in 
that direction of board thickness, and have been arranged at about 2 train, and is 
constituted. In addition, although considered as the gestalt which unified fin 2A 
corresponding to each heat exchanger tubes 3 and 3 of the single-tier eye located in that 
first transition 2a approach in the above-mentioned fin 2, and .., and each heat exchanger 
tubes 3 and 3 of eye two trains are located in trailing-edge 2b approach and fin 2B 
corresponding to in the thing of this operation gestalt Substantially, it is distinguished 
bordering on the chain line L0 of this drawing by fin 2A by the side of first transition 2a, 
and fin 2B by the side of trailing-edge 2b. And in the thing of this operation gestalt, the 
invention in this application is applied to the structure by the side of the above-mentioned 
fin 2A. Therefore, the structure by the side of the above-mentioned fin 2A etc. is mainly 
explained below. 

[0017] the trailing-edge 2Ab approach location was made to carry out eccentricity to the 
above-mentioned fin 2A side rather than the center of the fin cross direction of this fin 
2 A, and each above-mentioned heat exchanger tubes 3 and 3 and .. which constitute 
single-tier **** are arranged (namely, the time of setting spacing of "SI", a heat 
exchanger tube 3, and trailing-edge 2Ab to "S2 M for spacing of a heat exchanger tube 3 
and first transition 2Aa — "S1>S2 — "). And rather than the above-mentioned heat 
exchanger tube 3 in the above-mentioned fin 2 A, plurality carries out louvering to the 1 st 
flat part 1 1 which following-**, and 4, 4, and .. are formed in the first transition 2Aa 
approach part. 

[001 8] On both sides of the straight line L which comes to start in the shape of [ above- 
mentioned / to which 4, 4, and .. extend in the direction of the fin die-length direction in a 
part of above-mentioned fin 2A by carrying out louvering ] a strip of paper, and is 
prolonged crosswise [ fin ] through the core of the above-mentioned heat exchanger tube 

3, it is arranged by two trains at both sides, respectively in the fin die-length direction. 
And louvering is carried out, and louvering is carried out and it is made into the 1st flat 
part 1 1 of the above which is located in the one side of the above-mentioned straight line 
L, which is located in 4, 4, and the other side and which is prolonged to first transition 
2Aa and becomes in respect of flat crosswise [ fin ] from the above-mentioned heat 
exchanger tube 3 between 4. That is, the above-mentioned louvering is carried out to the 
both sides whose 1st flat part 1 1 of the above was pinched in the fin die-length direction, 
and 4, 4, and .. are arranged, respectively. 

[0019] Moreover, louvering is carried out and it corresponds [ above-mentioned ] to the 

4, 4, and heel 4of .. a, and heat exchanger tube 3 side of another side, and it corresponds 



to one [ this ] heat exchanger tube 3 side, and while adjoining in the fin die-length 
direction is making 4, 4, and heel 4of .. a to carry out the above-mentioned louvering and 
estrange with the predetermined dimension W in the fin die-length direction in the 
relation between a heat exchanger tube 3 and the heat exchanger tube 3 of another side. 
Therefore, the 2nd flat part 12 corresponding to [ carry out louvering and ] the heat 
exchanger tube 3 of 4, 4, .., another side corresponding to the heat exchanger tube 3 of 
one of these which is prolonged between 4 5 4, and .. ranging over trailing-edge 2Ab with 
a predetermined width method from first transition 2Aa of the above-mentioned fin 2A 
by carrying out louvering and which becomes in respect of flat is formed. In addition, 
when the outer diameter of the above-mentioned heat exchanger tube 3 is set to "D", the 
width method W of the 2nd flat part 12 of the above is suitably set up so that it may be 
setto"W>=D/2." 

[0020] It is attached as two or more heat exchanger tubes 3 and 3 and .. which, on the 
other hand, constitute a 2 train nest of tubes in the above-mentioned fin 2B side located in 
the trailing-edge 2b approach of the above-mentioned fin 2 are located in the center of 
abbreviation of the fin cross direction (namely, center of abbreviation of the first 
transition 2Ba and trailing-edge 2Bb). In addition, each heat exchanger tubes 3 and 3 of a 
single-tier eye, each heat exchanger, tubes 3 and 3 of eye .. and 2 trains, and the 
arrangement location of are relatively set up so that each heat exchanger tubes 3 and 3 
of eye two trains and each of may be located in each heat exchanger tubes 3 and 3 of a 
single-tier eye, and each of the location between tubing of., in this case in the fin cross 
direction (namely, the circulation direction of A of the cooling style). 
[0021] The following characteristic operation effectiveness is done so in the heat 
exchanger 1 considered as this configuration. 

[0022] First, as compared with the case where these each heat exchanger tubes 3 and 3 
and the distance from .. to [ above-mentioned ] first transition 2Aa become long since 
each above-mentioned heat exchanger tubes 3 and 3 and .. are arranged off center by 
trailing-edge 2Ab approach rather than the center of the fin cross direction of the above- 
mentioned fin 2 A, for example, each heat exchanger tubes 3 and 3 and .. are arranged in 
the center section of the fin cross direction, the fin efficiency of this trailing-edge 2Ab 
part is low. Therefore, the frost to the above-mentioned first transition 2Aa part will be 
controlled only for the part to which fin efficiency fell. 

[0023] If it is the configuration which has, on the other hand, arranged each above- 
mentioned heat exchanger tubes 3 and 3 and .. off center to the trailing-edge 2Ab side of 
fin 2A in this way, and lowered the fin efficiency of a first transition 2Aa part while the 
frost to this first transition 2Aa part can be controlled - this - it is as stated above that 
the problem that the heat exchange capacity as the heat exchanger 1 whole falls to first 
transition 2Aa a fallen part of the above-mentioned fin efficiency in the condition that 
frost has not arisen arises. However, in the thing of this operation gestalt, a high surface 
heat transfer rate is acquired by the first transition 2Aa approach part rather than each 
above-mentioned heat exchanger tubes 3 and 3 and .., and since louvering was carried out 
and 4, 4, and .. are prepared [ above-mentioned ] Decline in the fin efficiency in each 
above-mentioned heat exchanger tubes 3 and 3 and the first transition 2Aa part of the 
above-mentioned fin 2 A by having arranged .. off center to the trailing-edge 2Ab 
approach of the above-mentioned fin 2 A carries out each louvering, and is filled [ above- 
mentioned ] up by 4, 4, and the surface heat transfer rate of .. Also in a configuration of 



that the heat transfer engine performance as the whole fin 2A has arranged each heat 
exchanger tubes 3 and 3 and in the center section of the fin cross direction of fin 2 A, 
equivalent extent or the heat transfer engine performance beyond it is secured. Each 
above-mentioned heat exchanger tubes 3 and 3 and heat exchange capacity high in spite 
of off-center arrangement of .. will be acquired. 

[0024] furthermore, the thing for which louvering was carried out to the first transition 
2Aa approach part, and 4, 4, and .. were prepared [ above-mentioned ] in it as mentioned 
above rather than the above-mentioned heat exchanger tube 3 of the above-mentioned fin 
2 A — the time of heating operation — this louvering — carrying out - 4, 4, and .. a part - 
frost — being generated — being easy - the part for defrosting when frost arises - mainly 
- the above-mentioned louvering — carrying out - 4, 4, and .. it becomes a part, and 
defrosting of this frost that carried out louvering and that was produced in 4, 4, and .. this 
louvering from the above-mentioned heat exchanger tube 3 side - carrying out - 4, 4, . 
and .. it is performed by heat transfer to a side. In this case, since it is arranged so that 
louvering may be carried out and 4, 4, and .. may be located [ above-mentioned ] in those 
both sides to the 1st flat part 1 1 of the above in the thing of this operation gestalt As the 
continuous-line arrow head H shows to drawing 1 , this 1st flat part 1 1 carries out the 
above-mentioned louvering from the above-mentioned heat exchanger tube 3, and serves 
as 4, 4, and a heat transfer path to .. Louvering is especially located and carried out most 
to first transition 2Aa approach. The heat transfer path die length by the side of four for 
example, this 1st flat part 1 1 is not formed, but like [ when louvering is carried out and 4, 
4, and .. are continuing / above-mentioned / in the fin die-length direction ] The heat from 
the above-mentioned heat exchanger tube 3 becomes short as much as possible as 
compared with the thing of a configuration of that heat transfer is carried out through the 
heat transfer path which carried out louvering and which was bypassed [ above- 
mentioned ] to the 4, 4, and heel side of., as the broken-line arrow head HO showed to 
drawing 1 . consequently, at the time of defrosting operation, above-mentioned each 
louvering is carried out from the above-mentioned heat exchanger tube 3, and heat 
transmits to 4, 4, and .. efficiently - having - this each louvering - carrying out - 4, 4, 
and defrosting in a part will be performed more quickly and improvement in the heating 
property by shortening of defrosting time amount can be expected. 
[0025] moreover, the above-mentioned louvering of the above-mentioned fin 2A — 
carrying out ~ 4, 4, and .., although the path area of the cooling style by the frost will 
decrease as for a theory top and a draft resistance will become large, if frost is produced 
into a part There is little reduction of the amount of ventilation which louvering is carried 
out, and 4, 4, and .. are prepared [ above-mentioned ] rather than the above-mentioned 
heat exchanger tube 3 in the first transition 2Aa approach part, i.e., a part with few [ from 
the first ] amounts of ventilation, and carries out this louvering in this invention and 
which is depended also for producing frost in 4, 4, and The above-mentioned louvering 
is carried out. and in the fin die-length direction, while adjoins and it can set to a heat 
exchanger tube 3 side — the above-mentioned louvering is carried out and it can set to the 
heat exchanger tube 3 side of fin die-length direction edge 4a of 4, and another side - 
between fin die-length direction edge 4a of 4 The 2nd flat part 12 of the above set up so 
that the width method W in the fin die-length direction might be set to " W>=D/2", when 
the outer diameter of the above-mentioned heat exchanger tube 3 was set to D is formed. 
As the synergistic effect of securing [ the draft resistance like the pars intermedia of a 



heat exchanger tube with most amounts of ventilation is stopped low, and / sufficient 
amount of ventilation ] ** 5 the above-mentioned louvering will be carried out and amount 
of ventilation sufficient as the heat exchanger 1 whole will be secured irrespective of the 
frost to 4, 4, and 

[0026] In addition, (1) In the above-mentioned operation gestalt, although explained 
taking the case of the heat exchanger 1 equipped with the heat exchanger tube group of 
two trains, as for the invention in this application, it is needless to say that it is not limited 
to the thing of this configuration and a heat exchanger tube group can apply also to the 
thing of a single tier or the thing more than a triplex row. 

[0027] (2) In the above-mentioned operation gestalt, although explained taking the case 
of what adopted the plate fin as the above-mentioned fin 2, in other operation gestalten, a 
waffle fin is also employable as this fin 2. 



[Translation done.] 



